By ALLAN H. YOUNG and CLAUDIA HARKINS

_A]tematiire Measures of Price Ch&nge__ for GNP

Thiy articls resviews the rapid and
- widespread rige in prices sines 195 ax
ghown by the defistors for total GNP
and its major components, describen the
derivation of slternative price mdexes
_ based on fixed welghts and contrasts
" the behavior of the two iypes of price
meamires. The poalysis showe that the
- fixed waighted price indexes for totsl
. GNE have inorcased at the same rate as
the Implisit GNP deflator aver the past
i years. However, within this perlod, the
" alpemstive pafts messgres have on
oecasdom moved differently from the

. deflator.

THE implicit prics deflators for GNP,
& byproduct of the calenletion of real
GNP, hava recsived incroazed usa over
the past sevaral years. Unlike conven-
tional price indexes, such az the Con-
sumar Price Inder and the Whotasale
FPrica Index, which combine prices of
individual items with fived weights,
theze deflators emPIqu shifting weighis.

Th:s srticle Tevipws tha rapid and

d rice in prices since 1965 as
shown by the deflators for total GNP
and ita major components, describes the
derivation of alternative price indexes
basad on fized weights, and sontrasts
the behavior of the two itypes of
measurea,

The study finds that the implicit
deflator for total GNP has increased at
the 2ame rate as fixed weighted price
indextes over the past 3 Fears. Within
this span, howsver, the sltarnative price
measures have on ocoasion moved dif-
ferently from the deflater. Differences
were particalerly pronounced in the
sacond and ihird quarters of 1968,

Price Changes, 1965-68

Ovar the past 3 years, the total GNP
deflator has increased at an annual rats
of 3% parcent, and over the past =ix
quarters, the rate has aceeleratad to

almost 4 parcent. The latest quarter
shows no slackeming in the degree of
inflation on an overall basis {chart 15)-
The fourth quarter increase in the
deflator for personal consumpting ex-
penditures was the lergest singe the
fourth quarter of 1951. The rate of
prics incresse for fixed investment and
government purchases of goods and
sarvices declined from that of preceding
quarters, but in the caze of government
purchases, the smaller rise represented
a reduction from sn unususlly large
third guarter advance that was due to
o July pay raise for Federsl Govern-
meent employees.

Price changes in racent years stand
in marked contrast to those in the first
Lhalf of the L960's, when the economy
was operating below its petential. From
1960 to 1995, the GNP deflater in-
creased at an annual rate of 1.4 parcent;
over tha sama pariod, the deflators for
persenal eonsumption expenditures and
fixed investoent increased at an average

annual rate of 1.1 percent and the
deflator for government purchases, 2.6
purcent.

Althouph 1085 witnessed a moderats
step-up in the price riss, the transition
to the period of strong infaticnary
ineraases ocourrad about the end of the
vear and iz pssociated with thea pres-
sures on the economy resulting from the
Visinem buildup. From the fourth
quartar of 1065 to tha fourth qnarter of
1988, the deflators for total GNF,
fired investment, and government pur-
shases increassd at an annuel rate of
3IX percent, while the deflator for
personal consurption expanditures rose
3% percent (table 1). Price increases
during the penod were Dot umiform
feolumns 2—4 of table 1). Thres fairly
distinet subperiods may be distn-
guished. From the fourth quarter of
1865 to the fourth quarter of 1965, tha
overall deflator showed a sharp rise of
3% percent. With the dewdown in the

Tahle I.—Changes in Ymplicit Dreflators for GNP ard Major Componmts and Contribirtions
of Major Componeits to Total Change, Selerted Periods
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IS CHART 15

Implicit Price Deftators Compared With
Fised Weighted Price ledoxes
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aconomy after the end of 1066, the
pece of the price advance slackeaned,
prveraging 24 percent from the fourth
quarter of 1966 to the second of 1967.
However, the retsrdation in both the
expangicm and the price riss was short
lived; over the past yesr and s half,

. the overall deflater has advanced at an

annual rate of almost 4 percent. In
the third quarfer of 1968, the rata of
increase fell to 3% percent, largaly as a

" result of smaller risas in prices of food

and services than in tha sacond guarter.
The more rapid Tate of incresse was
Tesumed in the fourth quarter.

Changes in component deflators

The implicit defletor for personal
consumption expenditures showa the
same pattarn as fhat for total GNT in
the three subpericds (tabla 1), but in
each, it increased at a less than average
poce, Moreover, thera hss not been
much upiformity in the price chenges
for the major components of the
conaumption deflator.

The deflator for consumer durable
goods incleding antomobiles showed
little movement {rom ¢he fourth quarter
of 1965 to the second quarter of 1967,
It rose ab an annual rate of about 3
percent over the most recent siz quer-
ters, with auie prices rizsing somewhat
mars rapidly then other durable goods
From the fourth quarter of 1985 tio the
fourth quarter of 1966, the deffator for
consumer nondurable goods increased
more rapidly than thet for totsl per-
sonal consumption expendiinres, but in
the second and third subperiods in
table 1, its xise was less rapid. Thia
patiern reflectad principally the be-
hovior of food prices. The price index
for food consumed at home, which
acoounta for about one-third of non-
dursble expenditures, increased 4% per-
cent during 1968, and then declined 34
percent at an annusal rata in the first
half of 19067. Since mid-1987, food
prices have risen at & 3% rate, below
the average for all consumption outlays.
Nendurables other than food advanced
at & below-avarage pace during 1966
and at an above-average rTate Eince
then. The defator for service expendi-
turas mdvanced steadily through mid-
1987 but since thet time has increased
at 6 more rapid rate,
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During the firat two subperiods in
table 1, the daflator for fized investment
moved up at a fairly steady annusl rats
of 23{ percent; however, in the third
anbperiad, it incressed over 4 percent;
with the aoceleration due to higher
prices for bath censtruction and aquip-
ment. The rise in the deflatora for eon-
atruction was nnusually shearp, reflacting -
aspacially l:axge inerenses in wage rates
for workers in huilding trades steriing
in the summer of 1967. The deflagar for
equipment, which had shown econsid-
ershle retardation in the slowdown
period, alse showed a substantial step-up
but did not metch the price rise during
1966.

The rate of increase in the deflator
for government purchases of goods and
pervices has varied considerwbly over
the three subperiods. After s 3% per-
cent rate of increase in 1966, the rate
fell hack to 1 percent in the first half
of 1887, and then moved up to 4% per-
cemt sinca mid-1967. Changres in the
deflator for Fadaral purchases are eape-
cially variable. The increases in the
first and third subperiods reflect Fed-
eral pay raises, which took effect in the
latter half of each year included in the
sfudy.

In addition tc the changes in the de-
fators shown on the left, takle 1 shows
on the ripht the econtributions of each
of the GNP components to the changa
in the overall deflator.

Construction of the Imdexes

The implicit defator for total GNP
iz obteined a2 the ratio of GNP in ocur-
rent prices to GNP in constant prices,
It is a waighted sverage of the price
mdexes used to deflate the components
of GNP; the implicit weights are ex-
penditures in tha current period valued
in prices of the base year 1953.

Conceptusily, the implicit deflator is
a Paasche price index. For peariod t, the

“implicit deflator (ID) is

P, an. zP;ez.

tz Ll 204,

where the W's represent axpe.ndit.um
weights, the F's represent prices, the
(¥s quantitiez, whare the summations
sre over sll the goods and services in
GNP, and where 1958 ir taken as the
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price base. As can be seen in the equa-
tion, the iaplicit deflator measures the
price change of the current period (t)
quantities or “market basket” since
1958. However, the market haslat for,
say period i+1 or t—1 is vof necessarily
the same as that in period t. Con-
sequently, e comperison of the de-
fntor for period & with sny peried other
than the hase year measures both the
efect of the difference between . the
weighie in the two periods and the
" ¢hange in the price of & fixed merket
baaket.

In practice, the implicis defator 18
only en approximation of a Paasche
price index. The deflation iz not per-
formed at the level of individual com-
medities as indicated in the equation
“ahove. Instead, components that en-
compass expendifures on an wrrey of
commodities sys deflated.! The oompo-
nants are deflated with conventional,
fized weighted price indexes that com-
bine pries relatives for indiridual types
of cotnmodities included in the expendi-
ture compoaimt. Therefors, the implicit
deflator involves curreni period weight-
ing among the component price indexes,
s in a Passche index, and dfixed
weighting within the components.

For comparison with the implicit
. daflator, special fized weightad indexes
and & chain index were constructed
from the component price indexes used
to deflate the GNP, Two fixed waighted
prica indexes wure computed, wsing es
weights (1) expenditnres in 1958 and
{2) expenditures in the fourth quacter
of 1968.%

The chain index was obtained as a
cumulation of quarter-bo-quarter per-
centage changes. In each quariedy

change, the price changes were waighted
by expenditures in the first of the two
quarters involved in the changs. The
chain index provides a basis for eom-
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pering the guarterly changes m tha
implieit deflator with gquarterly changes
in which the weightz for esch come.
pariscn hre expenditures in the pre-
ceding pariad.

Some of the component prics indexes
used in the deflation of GNP present
specifieation problems that impair their
usefulness as measures of price change.
An important ¢ase is the unit value
indexes nsed to deflate the components
of exports and imports. The commodity
classes for which unit values are ob-
tained are not always adequately speci-
fied; for instance, oftan no distinetions
are made smong grades of & piven
commodity. As s result, the unit value
indexes reflect changss in composition
within the commodity classes as well
a5 changes in prices. It may be noted

44

that thesa definiencies in the basic dats
probably aecount for s significant past
of the short-tarm wariations in the
price changss shown for importe and

8XOYES,

Inventory investrmeont and net exports

The commodity composition of in-
ventory investment varies sharply frem
period to period, and ag a result, thore
is no “reprssentative” or “typical”
compogition of inventory investment.
Price indexes for this series are not
very useful and, accordingly, no entries
are shown in the tables for inventory
investment or for gross private domestic
investment, of which inventory invest-
ment ia eomeatimes an important com-
ponent. For similar reasons no entriss
pre shown for net exports.

Table H‘Im in Flaed Welghted Prige Indexes for GMNF and Major Companents and
Con tiong of Mzjor Cn-m_pnnenta to Total Change, Selected Perlods
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Highlights of the Comparisons

The fixed weighted price indazes for
total GNP incressed st the same rote
_as the implicit GNP deflator over the 3
years following the fourth querter of
1965. Begardless of the measure used,
the overall level of prices rose 3% per-
cent per year over this period.

{ver some shorter spans within the
3-year period, the fixed waighted in-

' Talle 3.—Price Chaoges as Measured by Inplicit Defiators, Fized W:

SURVEY OF CURRENT BUSINESS

dexes for  total GNP have moved
differeatly from the inplicit GNP
deflator. As is shown below, the fixed

weighted indexes indicate a somewhat

preater retecrdation in the raie of
inflation in the first half of 1067 and
a8 slightly more ra:pid merease i the
second hslf of 1967 and in the year 1903,
In the firet half of 1067, tha fxad
weighted indexes inereased st a rate

ranging from 2 to 24 percent as com-
cumpared with the 2¥-percent rate in

the implicit GNP. deflator. Sines- the
sacond quarter of 1087, tha anunal rate
of increase in the fixed weighted
indewes has hesn over 4 percent ms
compersd with a rate of 3.9 percent
for the implicit deflator.

Cheaoges in fixed we]ghtad indexes
for total GNP and its components are
shown on the left-hand side of table 2;

:ﬁal‘rlm Indexes; and Chain Im, Quarterly, Sweond Cuarter
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' mntﬁbuhona -:rf aavuh mmponant to .
the ovarsll prma change appesr on the

right. The time periods sre the same.-

as theee in table. 1.

‘Orver the lnat six quarters, the largeat-
differenives  betwesn the quarter-to-
quarier changes in the two' types of
indexes occurred in the second and third
quariers of 1968, The fixed wu‘ghtad

- indexes increased about ¥ of & per-

Table f.~Price Chunger an Moasneed by Implicty Dﬂlntun, Fiznd Wei
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cantage peint more than the implicit
deflator in :the second quarter and

tinued
[:l’mﬂnt clmnge = ammmal rete]
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‘about Y to % of & percentage. point
more in tha third. Tha table helow
- showe the changes over the three most
reqent quarters.

The diferemces in the second and
third quarters between the imphcit
deflator and the fixed weighted in-
dexes are among the largest in the 12-
quarter period since the start of 1566.
For sbout one-half of the quarterly

FPrice Indextesy aod Chadn Iodexcs, Quarterlyy Seoond Quartor
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changes, the differences betwean the two
types of indexes were less than 0.2
percentage points. In most guarters,
the chain index moves ahout the same
es the fixed weighted indexes (tabla 3).

Effect of weight chonges

The differences hetweon the changes
in the implicit deflator aad the fixed
weighted indexes shown in the article
are due to the shift in the weghts in the
implicit deflator. If the composition of
expenditurez shifta toward those com-
ponents that have inorensed in price at
sn above-average rate aince the price
bage period of 1068, the implicit de-
flator incresses more than a fizad
weighted index. If the composition
shifts in the other direction, the unplicit
deflator incresses less than a fived
weighted ndex®

The affect of changes in the som-
position of real GNP on the implieit
deflator is illustirated in an extrema form
by the shifts in inventory investment.
The prica indexes for Inventory invest-
ment show a much smaller rise since
1958 than the zest of GNE.

When inventory investment declines
in relative importance, these price
indexes veceive lesz weight in the ter-
minal period of the span than in the
initial period, and the implicit GNF
deflator tends 6o increase more than the
fixed weighted priee indexes for toial
GNF. When inventory investment in-
eregzez i relative importance, the
defiator rigsez leas than the fived
weaighted indaxes.

3. Sy spuaking, the impliadt defietar Desdsstes momm
(earh than 2 fived wolghted prics odex that hasas e welght
bass St Inltéal o teominal pbried of $he rpim badng eonpared
I thewy ix & pesit vy (pegaiive) corealation bebween the inilb
In the walghts in the Implkcl defitor sod the dhanged Hoos
1938 ko th compomsak price iadeess Whea the Baed weighbsd
indar s annther period ae i3 walght bass, the dlfdmene
sbo depandd on tha shidt in Mx composition of Teal GNP
brebwndp 196 welph b Taos period and i Lolkisd or termioal
perind of the span balng compered. Howeror, the litber
wiient W of minor fmportecos L (e somprapisone presantad
Iy thin arthale Degupss sltametive weight base have LK
st om he Al wol lphted lndem (Sl 480 Ftmike 5]

" socond quarter of 1967;
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Bhifts in inventory imvestment ac-
count for the differemce between the
in the two types of indexes

from the fourth quarter of 1966 to tha
aver this
period, inventory invastment foll from
gn annual rete of $19 billion (1988
prices) to 52 bitlion. Chsnges in the
indexes excluding and including inven-
tory Investment are shown below In
the firet and second eslumns respec-

tively.

(Farcent shanps ot Agsisd sate)
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Shifts in inventery investment ac-
count for much of che difference be-
twaen the changes in the two types of
indexes from the first to the second
quarter of 1968, but in the third
quarier, the shift operates in the oppo-
site direction; remmpunng the indexes
ﬁxﬂhdmg the chenge in inveniories
increnses the difference in the third
guarier changes. The difference in the
third quarter changes is accounted for
largaly by a shift in the compesition of
reel GNP from Federal purchases znd
construction, which have inoreesed in
price at shove-average rates since 1958,
to consumer durable goods and produ-
ctrs’ durable equipment, which have
inoressed in price at below-average
rakes,

Major componenis

From the feorth quarter of 1856 to
‘the fourth quarter of 1968, the prives of
nonresidentisl fized investment and
government purchases increased more
repidly measuved by fixed waighted
price indexes than by the implicit
deflators. For personal consumption ex-
penditures, differences betwesn the two
price measures were small. The com-
parative movemenis sre shown in t.l:m
following tahle.

Orver this peried, the compesition of
7eal business fixed invesiment shifted
towerd producsrs’ durable equipment,
which on the average has increased less
in price since 1953 than has nonresiden-
tial construction. Moreover, within
cach of these two broad categories of
fixed investme nt, purchases have shifted
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to those items that have incressed in —

price less than their respeetwa category
ATFEIAgZes.

Government purchases over the past
3 years have shified toward the Fedaral
sector, pricas for which have risen con-
sidarably less since 1958 than prices of

State and loeal output. {As compared L~

with the Faderal Government, State
and local output is more henvily weighted

by employee compensation and com- __:

struction, prices of which as measured
in the national accounts have risen
much more than other types of govern-
ment purchases,} Particularly, within
the Federsl sector there has been a

pronounced relative shift in favor. of -
goods and services that have risen less 3
than the average for ell Federal pur- '
chases; the shift o military equipment

is the moab notable case.

Some pronounced differences between
the two types of indexes are evident
within the 3-year period (chart 15).

Some reflect changes in the compostion :
of business fized investanent; othera -

reflect the 1966—67 cutback and - re-

covery in housing, & category that has .
shown eapecially large price increasss .
sinee the 1958 bLase period. In the
government sector, shifts in the COC °©
inventory pesition account for much of

the quarterly diff erences.
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